AHHOTAUMSA
K pa0o4eii mporpamMme 1o yueonomy npeamery OOIly.07 MaremaTuka

PabGouass mporpamma paspaboraHa B coOTBeTCTBUU ¢ DenepanbHbIM
roCyJ1apCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM CPEITHETO 00IIEro 00pa3oBaHusl,
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHuss U Hayku Poccuiickoi
Oenepann oT  17.05.2012 1. Ne413, u ®@enepaibHbIM T'OCYAapPCTBEHHBIM
0o0pa30oBaTeNbHBIM CTAHJIAPTOM CPEIHEro Mpo(ecCHOHATBLHOTO O0pa30BaHUA IO
npodeccurn  09.01.04 Hanaguwk anmapaTHBIX UM NPOTPAMMHBIX  CPEICTB
UH(POKOMMYHUKAIIMOHHBIX CHCTEM, YTBEPKACHHBIM IMPUKa30M MUHIPOCBEIICHNUS
Poccun 11.11.2022 N 965.

VYyeOnslii npenmer «MaTtemaTuka» SBIsSETCA 00s3aTE€IBHOM YacCThIO
o011eo0pa3oBaTeIbHON HOJIFOTOBKU OCHOBHOI npo¢ecCuoHaIbHON
o0pa3oBaTeIbHON MPOrpaMMbl — MPOrPaMMbl TOJTOTOBKH KBaTU(UIIUPOBAHHBIX
pabounx, cayxamux 1o npodeccun 09.01.04 Hanmaguuk anmapaTHBIX W
IPOrPaMMHBIX CPEACTB MHPOKOMMYHUKALMOHHBIX CUCTEM.

Copepxanne mporpaMMbl yaeOHOTO mpeameTa «MaTemaTtukay HalpaBlIeHO
Ha JOCTH)KCHHE PEe3yJIbTaTOB €ro M3y4eHHs B COOTBETCTBUU C TPEOOBaHUSIMHU
dI'OC COO ¢ yyerom nmpodeccuonanbaoi HanpasieHHocT OI'OC CIIO.

Oco0oe 3HaueHne yueOHbIN NpeaMeT UMeeT IpH GOPMHUPOBAHUM U PA3BUTUU
O0IIMX ¥ MPOPECCHOHANTBHBIX KOMITETEHIIHH.

OK O0l. Bsibupars cmocobbl pemieHus 3anad  IpodeccruoHaIbHOM
JeSITEIbBHOCTH MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM

OK 03. [InanupoBaTh U pean30BbIBaTh COOCTBEHHOE NPO(ECCUOHATBHOE U
JMYHOCTHOE pa3BUTHE, peITPUHUMATETHCKYTO AESITeIbHOCTh B
npodeccuoHaIbHOU cdepe, UCMOIb30BaTh 3HAHUS MO MPABOBOM M (PUHAHCOBOM
TPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX CUTYaIHsIX

OK 04. DddexTnBHO B3aUMOJCHCTBOBATh M pabOTaTh B KOJUICKTHBE H
KOMaHj1e

OK 05. OcymecTBisTh YCTHYHO M NMCBMEHHYIO KOMMYHHKAIMIO Ha
rocyaapcTBeHHOM s3bike Poccuiickoit ®denepanuum ¢ ydeToM 0coO€HHOCTEH
COLIMAJILHOTO U KYJIbTYpPHOTO KOHTEKCTa

[IK 1.3. IIpeacTaBisiTh OTYETHOCTHh MO KOH(PUTYpalMu MNPOrpPaMMHOIO U
anmapaTHoro  obecredeHuss HWHOOKOMMYHHMKAIIMOHHOWM  CHCTEMBI W €e
COCTaBJISIOLINX

I[IK 1.4. JloxymeHTHpoBaTh 0a30Byl0 KOHQUTYpAaLMIO YCTPOWUCTB H
IPOrpaMMHOr0 OOecredeHusl JJii KOHTPOJISL B XOJI€ SKCIUTyaTalliu, CICKEHHUs 3a
MPOU3BOAUTENILHOCTBIO, & TAKXKE 3aIUTHI OT HECAHKIIMOHUPOBAHHOTO J0CTYyTa

B pamkax nporpaMmbl ydyeOHOTO MpeameTa 00y4arollMMHUCS OCBAUBAIOTCS
augHocTHeIe (JIP), meranpenmerneie (MP) u mnpeamerHbie miis 0a30BOTO U



yriyoneHHoro ypoHed usydeHus (IIP6 u IIPy) pe3ynbrarhl B COOTBETCTBUU C
tpedoBanusimu ®I'OC COO.

JIP8 — copMHUPOBAaHHOCTh POCCHUMCKON TpakIaHCKOW HWIACHTUIHOCTH,
NMaTpuoTU3Ma, YBaXXEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTHU IMEpe.l
PonuHou, ropioctu 3a CBOM Kpau, CBOXO POJIMHY, CBOM S3bIK U KYJIBTYPY, ITPOILIOE
Y HACTOsIIII€€ MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

JIP14 — oco3HaHKe TUYHOTO BKJIaJa B HOCTPOCHHUE YCTOMYUBOTO OYyAYIIETO;

JIP23 — TOTOBHOCTH K TpyAy, OCO3HAHME IIEHHOCTH MAacCTEpCTBa,
TPYI0JIIO0UE;
JIP24 — TOTOBHOCTP K AKTUBHOU JEATEJILHOCTH TEXHOJIOTUYECKOU U

COLIMAJIBHOM HANpaBIEHHOCTH, CIOCOOHOCTh WHULMUPOBATh, IUIAHUPOBATh H
CaMOCTOSTEIIBHO BBIIIOIHATH TaKyH0 JAEATEIBHOCT;

JIP25 — uHTepec K paznudyHbIM cepaM MpoPeCCHOHAIBHON AESITEIbHOCTH,
YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oyayliel mpodeccun U peann3oBBIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

JIP26 — rOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA
MPOTSHKEHUN BCEU JKU3HU;

JIP33 — COBEpLICHCTBOBAHHUE S3BIKOBOM M YHUTATEIBCKOW KYJIBTYpPBI Kak
CpEICTBA B3aUMOACHCTBUS MEXIY JIOJIbMH U ITO3HAHUS MUPA;

MP1 — camocTosTenbHO (POPMYIUPOBATH U aKTyaJTU3UpPOBAaTh IpPOOIIEMY,
paccMaTpuUBaTh €€ BCECTOPOHHE;

MP2 — ycraHaBiuBaTh CYIIECTBEHHBIM NpPU3HAK WJIM OCHOBAHUS MJIS
CpaBHEHUS, Kilaccupukaiuu u 00001IeHN s,

MP3 — onpenenars nenu AeaTeIbHOCTH, 33/1aBaTh NApAMETPBI U KPUTEPHUH UX
JOCTUKEHNS,

MP4 — BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBJICHUSX;

MPS5 — BHOCHUTH KOPPEKTHBBI B JI€STEIBHOCTh, OLECHUBATH COOTBETCTBUE
PE3yIbTaTOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN IEATENBHOCTH;

MP6 — pa3BuBaTh KpEaTHBHOE MBIIIJIEHUE NPU PEIICHUH KU3HEHHBIX
npoOJieM;

MP8 — cniocoOHOCTh M TOTOBHOCTh K CAMOCTOSTEILHOMY IMOUCKY METOJI0B
pEeLIECHUs IPAKTUYECKUX 3a]a4, IPUMEHEHUIO PA3JIMYHBIX METOIOB ITO3HAHNS,

MP10 — ¢opMupoBaHue HAy4YHOTO THUIIA MBINIJICHUS, BIAJICHUEC HAyYHOU
TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMHU U METOAAMU;

MP12 — BBISBIATH NPUUUHHO-CIIEJICTBEHHBIE CBSA3UM M aKTyaJu3UPOBATh
3aJady, BBIABUIaThb THUIOTE3y €€ PELICHUs, HaXOIUThb AapryMEHTbl s
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUM, 3a/1aBATh IapaMETPhbl U KPUTEPUU PELLICHUS;



MP13 — aHanu3upoBaTh MOJYyYEHHBIE B XO/I€ PEIICHUS 3aa4M PE3YJIbTATHI,
KPUTHYECKN OLIEHMUBATh UX JTOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBUSX;

MP17 — ymeTrh NEpEHOCUTh 3HAHUS B MMO3HABATEIBHYIO M IMPAKTUYECKYIO
001acTh KU3HEAEATEIbHOCTH;

MP18 — ymeTh MHTETpUPOBATh 3HAHMSI U3 PA3HBIX IPEIMETHBIX 00JIacTel;

MP19 — BelgBHTaTH HOBBIE HJIEH, IIPEMJIaraTb OPUIMHAIBHBIE IOAXOABI U
penieHus

MP21 — Bnagerb HaBBIKAMHM TMOJIy4YeHHs] WHGOpPMAIMU U3 HMCTOYHHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTEIIBHO OCYILECTBIISITh TOUCK, aHAIIN3, CHCTEMATU3ALUIO U
MHTEPHPETALNIO HHPOPMALIMK PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS;

MP28 — BrazieTb pa3aMuHbIMU cIIOCO0aMU OOIIEHUS U B3aUMOJACHCTBYS;

MP30 — pa3BepHYTO H JOTMYHO H3JaraTb CBOIO TOYKY 3pEHUS C
HCIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;
MP31 — moHMMaTh MW HCIOJB30BaTh IMPEUMYIIECTBA KOMAHJIHOM H

WHIUBUYAJIEHON paOOThI;

MP33 — npuHMUMAaTh L€ COBMECTHOM AECATEIBHOCTH, OPTaHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS IO €€ JOCTHKECHHUIO: COCTABJATH IUIAH JICWCTBUU,
pacnpenensaTb pojad C y4eTOM MHEHUH YYaCTHUKOB OOCYXAaTh pE3yJbTaThl
COBMECTHOM paboTHI;

MP36 — xoopAMHHMpOBAaTH W BBINOJHATH PabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOECHCTBYS;

MP37 - OCymEeCTBIATh NO3UTHBHOE CTPATETMYECKOE TMOBEIACHUE B
pa3NUYHBIX CHUTyalUsAX, MPOSBIATH TBOPUECTBO M  BOOOpaKEHHE, OBITH
VHHLIMATUBHBIM

MP42 — nenatb OCO3HaHHBIM BBIOOp, apryMEHTHUpOBaTh €ro, Opath
OTBETCTBEHHOCTb 34 PEILECHHUE;

MP46 — BnaneTh HaBBIKAMH TO3HABATENLHON pedIeKCUM KaK OCO3HAHUS
COBEPLIAEMBIX JEUCTBUA M MBICIMUTENBHBIX IPOLECCOB, HMX pe3yJbTaTOB U
OCHOBAaHUU

MPS55 — npuHuMaTh MOTHUBBI U apryMEHTHI APYTHUX JIOJEU IPU aHAIU3E
pe3yJIbTaTOB ESTENBHOCTH;

MP56 — npu3HaBath cBO€ NMPaBo U MPaBO APYIHUX JIOJEH Ha OLIUOKY;

MP57 — pa3BuBaTh CIOCOOHOCTh TOHWMATh MHUP C TO3WIUUA JPYTrOTO
YyeJoBeKa

[1P61 — BnasgeHue MeTo1aMu JJOKa3aTeNIbCTB, AITOPUTMAMU PELICHUS 3a/1a4;
yMeHHe (OpMYyJIMpPOBaTh ONPEIEIICHUS, aKCUOMbl M TEOPEMbI, NPUMEHATH UX,
IIPOBOJUTH JOKA3aTEIbHbIE PACCYKICHHS B XO€ PELICHUS 33/1a4;



I1P62 — ymeHue oneprupoBaTh NOHATUSAMU: CTENIEHb YUCIIA, Jorapudm dncia;
YMEHUE BBIIOJHATh BBIYMCICHUE 3HAYEHUN U NPeoO0pa3oBaHUsl BBIPAXKEHHI CO
CTENEHSAMU U JIorapudMamu, Ipeodpa3zoBaHus JpOOHO-PALMOHATIBHBIX BBIPAKEHUMH;

I[IP6G3 -  ymeHue  oOmepupoBaTb  MOHATUSAMH:  pPalMOHAIbHBIE,
UPpALMOHAJIBHEIE, IIOKa3aTeJIbHbIE, CTCIICHHBIE, Jorapudpmuyeckue,
TPUTOHOMETPUYECKUE YPAaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI,

[IP64 — ymeHue omnepupoBaTh MOHATUAMHU: (YHKUMS, HENpepbIBHASA
(GyHKIMS, NPOU3BOJAHAsA, NEpBOOOpa3Has, OINpPEACICHHBbIA WHTErpayl; yMEHHE
HaXOAWTh MPOU3BOJHBIE JJIEMEHTAPHBIX (YHKIMI, HCIONb3Yys CIpPaBOYHBIC
MaTepuasbl; UCCIEA0BATh B MPOCTEUIIUX ciydasx (GYHKIUHM HA MOHOTOHHOCTH,
HaXOJUTh HauMOOJIbIIME W HAaUMEHbIIWE 3HayeHUs (YHKLUHHA; CTPOUTH TpaduKu
MHOTOWICHOB C HCIIOJIb30BAHKUEM allllapaTa MaTeMaTUYECKOr0 aHAIN3a; IPUMEHSTh
IPOU3BOJHYIO TIIpU PEIIEHWMM 3aJad Ha JBWKEHUE; pellaTh IPaKTHUKO-
OPUEHTHPOBAHHbIE 3a/Jlayd Ha HauOOJbIIMNE M HAUMEHbIIUE 3HAYEHUS, Ha
HAXOXKJEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

[IPGS — yMeHHe omnepupoBaTh MNOHATUSIMH: pALMOHAIbHAsA (DyHKIMS,
nokaszareyibHas (yHKUMs, cTeneHHas (QyHKUUd, Jorapugmuyueckas QyHKUIUS,
TPUTOHOMETPUYECKUE (PYHKIMHU, OOpaTHbIe (DYHKIHMH; YMEHHUE CTPOUTH I'paduku
U3YYEHHBIX (PYHKLIMH, HCHOJB30BaTh TIpadUKU MpU H3YYEHUH IMPOLECCOB U
3aBHCUMOCTEH, MpU pelIeHnd 3aJad U3 APYTUX y4eOHBIX MPEeIMETOB U 33Jay U3
peasibHOM JKU3HU; BBIpaXKaTh GOpMyJIaMU 3aBUCUMOCTH MEXKY BEIMUYUHAMU;

[1P66 — ymeHue pemaTth TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YHCIE Ha
MPOLICHTHI, JOJM M YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTh TOBapOB MU YCIYT,
HaJIOTH, 3aJa4i U3 OOJACTH YNpaBJICHUA JTUYHBIMU U CEMEWHBIMU (PUHAHCAMM);
COCTaBJISITh BBIPAXKEHUS, YPaBHEHHUS, HEPABEHCTBA M MX CUCTEMBI MO YCIOBHUIO
3a/layd, MCCIIEIOBATh IOJYYEHHOE pEUICHUWE U OLICHMBATh NPaBAONOAO0OHOCTh
pE3yNbTATOB;

[IP67 — ymeHuwe omepupoBaTh MOHSATUSMU: CpeaHee apupMeTUYecKoe,
MearaHa, HauOoJIbllee U HAMMEHbIIIee 3HAUeHUs], pa3Max, JUCIepCcusi, CTaHAapTHOE
OTKJIOHEHHE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATD
uH(popMaIuIo, MpEeACTaBICHHYIO B Ta0nuIax, Ha JIuMarpaMmmax, rpadukax,
OTpaXaloll[yl0 CBOWCTBA pEAIbHBIX IMPOLIECCOB U SBJICHHUM; MPEACTABIATH
MH(OpPMAIMIO C TOMOIIBIO TAOIUI] M JMarpamMM; HUCCJENIOBAaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHUCJIE C MPUMEHEHUEM TIpapUuecKUX METOJOB U 3JIEKTPOHHBIX
CPEICTB;

[TPG8 — ymenwue onepupoBaTh MOHITHSAMU: CIyYalHBIN OMBIT U CIydyailHOE
COOBITHE, BEPOATHOCTD CIYyYallHOTO COOBITUS; YMEHHME BBIYMCIISATH BEPOSTHOCTD C
UCIIOJIb30BaHUEM TIpapUUeCKUX METOJO0B; IMPUMEHATh (POPMYJbl CIIOXKEHUS U
YMHOXEHHUSI BEPOSITHOCTEHM, KOMOMHATOpHbIE (AaKThl U (OPMYJbl NpPU pELICHUU



3a]1a4; OLICHUBATh BEPOSTHOCTU PEaIbHBIX COOBITHIL; 3HAKOMCTBO CO CIy4ailHbIMU
BEJIMYMHAMU; YMEHUE MTPUBOAUTH IPUMEPHI TPOSBICHHS 3aKOHA OOJBIINX YU CET B
NPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSIX;

[IPGY9 — ymeHue omnepupoBaTh MOHATHUAMM: TOYKA, OpsiMasi, MIOCKOCTb,
IIPOCTPAHCTBO, JBYI'PAHHBIN YIOJl, CKPEIIUBAIOLIUECS IPSMbIC, apAJIICIBHOCTD U
NEPIEHANKYJIIPHOCTh IPSIMBIX U IUIOCKOCTEH, YTOJI MEXKY IPSIMBIMH, YTOJ MEXIY
IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKJY IUIOCKOCTSMM, PAacCTOSSHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXAY IPSAMBIMH, PACCTOSHHUE MEXKIY IUIOCKOCTSAMY;
YMEHHE HCIIOJIb30BaTh MpPH PEIICHUW 3a7a4 HW3Y4YCHHbIE (AKThl U TEOPEMBI
IUIAHUMETPHH; YMEHHUE OLIEHUBATH Pa3Mepbl 00BEKTOB OKPYKAOIIETO MUPA;

[IP610 — ymeHue omnepupoBaTh MOHATUSMU: MHOTOIPAHHHK, CEYEHUE
MHOTOTpaHHMKa, KyO, mapajulelnenunesn, MNOpu3Ma, Oupamuaa, ¢urypa u
NOBEPXHOCTh BpalleHUs, LWIMHIAP, KOHYC, Iuap, cdepa, cedeHus (GUrypbl
BpallleHus, IUIOCKOCTh, Kacaromasicss cepbl, LMIUHApPA, KOHYyca, IUIOIIAIb
HNOBEPXHOCTU MUPAMUJbI, MPU3MBI, KOHYyca, IWIMHJIpPA, Iuiomanb cheprl, o0beM
Ky0a, MpsSMOYroJIbHOIO MNapajuielenuneaa, NOUpamMuabl, MPU3MBbIL, LTUIHHIPA,
KOHYycCa, 1apa; yMEHHUE U300pakaTb MHOTOIPAHHUKY U IIOBEPXHOCTH BpAIIEHUS, UX
CEYEHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMEHHE paclOo3HaBaTb CUMMETPHUIO B IIPOCTPAHCTBE, YMEHHE pPAaCIO3HABaTh
IIPaBUJIBHBIE MHOTOI'PAHHUKH;

[IP611 — ymeHue omnepupoBaTh MOHATUSMU: JBH)KEHHUE B NPOCTPAHCTBE,
no/00Hble (UTYpbl B MPOCTPAHCTBE; MCIOIb30BaTh OTHOILIEHUE IUIOMIAAeH
MOBEPXHOCTEN U 00BEMOB NOJI0OHBIX (GUTYpP MPU PELICHUH 3a/aY;

[IPO12 — ymeHHE BBIUMCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YTOJ,
0L, 00bEM, IJIOMIAJb MOBEPXHOCTH), UCIOJIb3Ysl U3yYEHHbIE (POPMYJbl U
METO/IbI;

[IP613 — yMeHue omnepupoBaTh MOHIATUSIMH: MPSMOYrOJbHAS CUCTEMa
KOOpPAMHAT, KOOPAMHATBI TOYKH, BEKTOP, KOOPAMHATBI BEKTOpPA, CKAIAPHOE
IIPOU3BEACHUE, YIOJI MEXIY BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEIECHUE BEKTOPA
Ha YMCJIO; HAXOAUTh C IMOMOIIBI0 M3YYEHHBIX (POPMYN KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSHUE MEXKAY JBYMsI TOUKAMU;

[TP614 — ymenue BbIOMpaTh MOAXOIAIINNA U3YUYECHHBIA METOJ JJIsl PEIICHUS
3a/layd, paclo3HaBaThb MaTeMaTHdeckue (akTbl U MaTeMaTHYECKUE MOJIETU B
OPUPOJIHBIX U OOIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE, YMEHHE MPHUBOJIUTH
MIPUMEPBl MATEMATUUYECKUX OTKPBITHM POCCUMCKONM M MHPOBOM MAaTEMaTHYECKOU
HAyKU;

[Pyl — ymMeHue onepupoBaTh NOHATUAMU: ONPEIAEICHUE, AKCUOMA, TEOPEMA,
CJIEJICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO, PABHOCUIIbHBIE (POPMYIUPOBKH;
yMeHue (GopMyIHpoBaTh 00paTHOE U IIPOTUBONOJIOKHOE YTBEPKACHHUE, IPUBOAUTD



IIPUMEPBI U KOHTPIPUMEPHI, HCIOIb30BaTh METOJ] MAaTeMaTUYECKOW WHIYKLWU;
IPOBOJUThH JIOKA3aTEJIbHbIE PpACCYKICHHUSI NpPU PEIICHHH 3a]a4, OLICHUBATh
JIOTUYECKYIO MMPABUIIBHOCTh PACCYXKICHMUIA;

[IPy2 — ymeHue omnepupoBaTh NOHATHUAMH: MHOKECTBO, ITOJAMHOXKECTBO,
Ollepallly HaJ MHOXECTBAMHU; YMEHHUE MCIIOIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs OIIMCAHMS PEAIbHBIX IPOLIECCOB U SIBJICHUM U IPU PEIECHUU 3a/a4, B
TOM YHCJIE U3 JPYTUX YYEOHBIX MIPEIMETOB;

[IPy3 — ymeHue omnepupoBaTh HNOHATUAMHU: rpad, cBSI3HBIA Irpad, Aepeso,
IUKJ, Tpad Ha TUIOCKOCTH; YMEHHE 3a/laBaTh M OMUCHIBATH Tpadbl pa3IUUHBIMU
crioco0aMu; MCIOIL30BaTh Tpadbl MPHU PEIICHUN 33]1aY;

[IPy4 — yMeHue CBOOOJHO ONEPUPOBATH MOHATHUSMHU: COUYETAHUE,
NEPECTaHOBKA, YHCIO COYETAHUMN, YUCIIO IepecTaHOBOK; OnHOM HbroTOHA; yMeHue
IPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYKJIECHUS AJIs PELLIEHUs 3aay;

[IPyS — ymeHue omnepupoBaTh NOHATHSAMH: HATypajJbHOE YHUCIO, LEJI0E
YHUCJIO, OCTATOK IO MOJIYJII0, PAalHOHAIBHOE YHCIO, HPPALUOHAIBHOE YHUCIIO,
MHOKECTBA HATypaJIbHBIX, LEJIbIX, PalUOHAIbHBIX, JEHCTBUTEIBHBIX YHCET;
YMEHUE HCIOIb30BaTh MPU3HAKUA JIETUMOCTH, HAUMEHBIIUN OOIIMNA NETUTEeNb U
HauMMeHblIIee 00111Iee KpaTHOE, aNropuT™ EBKIIMIA PU pelIeHNH 3a/1a4; 3HAKOMCTBO
C pa3JIMYHBIMU MO3ULMOHHBIMA CHCTEMAMH CUUCIICHUS;

[IPy6 — ymeHue cBOOOJHO ONEpUPOBATH MOHATHSIMH: CTENEHb C LIEJIbIM
[IOKa3aTesieM, KOpPEHb HATypaJbHOW CTENEHH, CTENEHb C PALMOHAIBHBIM
NoKa3aTeleM, CTEleHb C JIeUCTBUTENbHBIM (BELIECTBEHHBIM) IOKAa3aTEeleM,
jorapudM 4ucia, CHHYC, KOCUHYC U TAHT€HC MPOU3BOJIBHOTO YHCIIA;

[IPy7 — ymeHue omnepupoBaTh NOHATHUAMH: TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB,
PaBHOCWJIBHOCTh ~ YpPaBHEHUW, HEPABEHCTB M  CHUCTEM,  pAalMOHAJbHBIE,
UppaLHOHaIbHBIE, [IOKa3aTeJIbHBIE, CTEIICHHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHHMs, HEPABEHCTBA M CHCTEMBI; YMEHHE peEIllaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C IOMOIIBIO PA3IMYHBIX MPUEMOB; PEIIAThH
ypaBHEHUS, HEPABEHCTBA M CHUCTEMbI C MapamMeTpoM; IMPUMEHATh YpPaBHEHWS,
HEpPaBEHCTBA, MX CHUCTEMBbI ISl pEUIeHUS MaTeMaTHYeCKUX 3aJady M 3aJad H3
pa3IMyHbIX 00JaCTEN HAYKU U peabHOM JKU3HMU;

[IPy8 — ymeHue cBOOOJHO OMEPUPOBATH MOHATUAMH: TrpaduK (QYyHKIUH,
oOpaTtHast pyHKIMS, KOMITO3UIMs (DYHKIMMA, JTUHEWHas (QYyHKIHS, KBaJpaTUIHAs
GyHKIMS, CTeneHHas (QYHKIMS C LEeJbIM IOKa3aTejaeM, TPUTOHOMETPUYECKHUE
byHKIIMKA, OOpaTHBIE TPUTOHOMETpPHUYECKHE (YHKIMH, TOKa3aTelbHas W
Jorapupmuueckas (QyHKIMHM;, YMEHUE CTPOUTh Ipaduku (YHKIUM, BBIIOIHATH
npeobpazoBanus rpad@uKoB PyHKIINH;

YMEHHE HCII0JIb30BaTh I'pauKku (QYHKUMHA [UIsI U3Yy4EHHUS NPOLECCOB U



3aBHCUMOCTEN NP pELICHUH 3a/1a4 U3 APYTUX YUeOHbIX IPEIMETOB U U3 peabHON
KU3HU; BbIpaxaTh GOpMyJIaMH 3aBUCUMOCTH MKy BEIMIYMHAMH;

yMEHHE CBOOOJHO ONEpPUPOBATH TMOHATUSIMHU: UYETHOCTh (YHKIUH,
NEePUOANYHOCTh (DYHKLMHU, OTPAaHUYCHHOCTh (PYHKIIMHM, MOHOTOHHOCTH (DYHKIIWH,
KCTpeMyM (PyHKIMM, HauOoJsplliee W HaUMEHbIEEe 3HA4YEeHUA (QYHKIUU Ha
IPOMEXYTKE; YMEHHE MPOBOJUTH HCCIIEA0BaHUE (QYHKIINH;

YMEHHE MHCIONb30BaTh CBOMCTBA M Tpaduku (QYHKIUM A7 pelieHus
YpaBHEHHUI, HEPABEHCTB M 3ajlad C MapamMeTpaMu; U300paxaTb Ha KOOPAWHATHOU
IIJIOCKOCTY MHOYKECTBA PELICHUN YPABHEHUN, HEPABEHCTB U UX CUCTEM;

[IPy9 — ymeTh cBOOOJHO ONEpUpOBaTh MOHATHUSIMH: MOCIEAOBATEIBHOCTD,
apumeTnyeckass OpOrpeccHsi, TIE€OMETpUYECKas Mporpeccusi, OECKOHEYHO
yObIBaro11asi FeOMETpUUECKasi IPOrpeccus; yYMEHHUE 3a/1aBaTh MOCIIEI0BATEIbHOCTH,
B TOM YHCJIE C IOMOIIIBIO PEKYPPEHTHBIX POPMYII;

[IPyl0 — ymeHue omepupoBaTh NOHATHUAMU: HENPEPHIBHOCTH (YHKIIUH,
acUMNTOTHl Trpaduka (QYHKIMM, TepBas W BTOpas IMpou3BOJAHAS (YHKIUH,
FEOMETPUYECKUI ¥ (PU3MYECKUM CMBICI  TMPOU3BOJHOW, TMEpBOOOpa3Hasi,
ONpEJENCHHbIA MHTErpai; yMEHHE HaXOAUTh ACHUMNOTOTHI rpaduka (QyHKIHH,
YMEHHE BBIYUCIIATH TPOU3BOIHBIE CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITIO3ULIUN
(GyHKIUI, HAXOJUTh YpaBHEHHE KacaTeIbHOU K rpaduky QyHKLINU;

YMEHHUE HCHOJIb30BaTh IMPOU3BOJIHYIO Ul HUCCIEIOBaHUS (YyHKUUH, I
HaxXO0XXJICHUS HAWIYYILIETO PElICHUs B IIPUKIAIHBIX, B TOM YHUCIE COLUAIBHO-
HKOHOMHUYECKUX U (PU3NYECKUX 3a/ladax, s ONpeIeIeHHUsI CKOPOCTH U YCKOPEHUS;
HAXOJUTh MJIOMIAIA U 00bEMBI PUTYP C TOMOIIBIO HHTETpaIa; IPUBOAUTH IPUMEPHI
MaTEMaTUYECKOr0 MOACIIUPOBAHUS C IOMOLIBIO TU(DPepeHIINATBHBIX YPaBHEHUN;

[IPyll — yMeHue onepupoBaTh MOHATUSMH: KOMIUIEKCHOE YHCIIO,
CONPSKEHHBIE KOMIUIEKCHBIE YUCJIA, MOAYJb M apryMEHT KOMILIEKCHOTO YHCIIa,
dopMa 3anmucu KOMIUIEKCHBIX 4HCeNl (FeOMEeTpHuYecKasi, TPUTOHOMETpUUYecKas U
anreOpauyeckas); yMeTb  MPOU3BOJAUTH  apu(MeTHUYEeCKHe  JIEHCTBUS  C
KOMIUIEKCHBIMA YMCJIAMU; TPUBOAUTH NPUMEPHI MCIOJIB30BAHUSA KOMILJIEKCHBIX
YHCEIL;

[IPyl2 — ymeHue CBOOOJHO ONEPUPOBATH TMOHATUAMH: CpEIHEE
apumeTnyecKkoe, MeIuaHa, HauOoJibllleeé W HAUMEHbIIEe 3HAYEHHUS, pa3Max,
JUCIIEPCHS], CTAHAAPTHOE OTKJIOHEHHWE ISl OMMCAHUS YHMCIIOBBIX JAHHBIX; YMEHHE
UCCJIEIOBATh CTATUCTUYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM IrpapuuecKux
METOJIOB U DJIEKTPOHHBIX CPEIACTB; TIpaUuecKu HCCIEeI0BaTh COBMECTHbBIE
HAOJIIO/ICHUS C MTOMOIIBIO UarpaMM pacCceUBaHUs U IMHEHHON perpeccuu;

[IPyl13 — yMeHue HaXOAWThb BEPOATHOCTU COOBITUH C HCIIOJIb30BAHHEM
rpauyecKux METOAOB; NMPUMEHATH AJs PELICHUs 3a1ad (OpMyJibl CIOKEHUS U
YMHOXEHHS BEPOSATHOCTEN, (OpMYJTy MOJTHON BEPOATHOCTH, (hopmyiy bepHymin,



KOMOMHATOpHBIE (PaKThl U (POPMYIIbI; OLIEHUBATh BEPOSATHOCTHU PeaTbHbIX COOBITHH;
YMEHHE ONEepUpOBATh TOHATHUAMU: CIIydailHas BEIUYMHA, pacIpeeieHne
BEPOATHOCTEHW, MaTeMaTU4YeCKOoe OXUJAaHHWe, JUCHEpCHUs H  CTaHIapTHOE
OTKJIOHEHHE CIIy4alHOM BeIMYMHBI, (YHKIUH pPaCTIpEeAeNeHUs] U IUIOTHOCTH
PaBHOMEPHOr0, TIOKa3aTeIbHOTO M HOPMAJIBHOTO pACIpEACIICHU; YMEHHUE
UCIIOJIb30BaTh CBOMCTBAa W3YYEHHBIX paclpelefeHud JUis pelieHus 3ajad;
3HAKOMCTBO C TOHATHUSIMHU: 3aKOH OOJIBIIUX YHCEJ, METOAbl BBIOOPOYHBIX
UCCJIEIOBAHNI; YMEHHE MPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YHCET
B IIPUPOTHBIX U OOIIECTBEHHBIX SBICHUSIX;

[IPyl14 — ymeHnue cBOOOJHO OMEpPUPOBATH MOHATHUAMU: TOUKA, MpsiMas,
IJIOCKOCTh, MPOCTPAHCTBO, OTPE30K, Jy4Y, IUIOCKAWA YroJl, JBYTPAHHBIM Yro,
TpEXTpaHHBIA yTOJ, TMEpeceKarouecs, MnapajieibHble U CKPEIIMBAOIIAEC
psiMbIE, MapaUIETbHOCTh U MEPIECHIUKYIISIPHOCTh MPSAMBIX M IUIOCKOCTEH, Yrol
MEXIy MPSMBIMH, YTOJI MKy MPSMOUN U TUIOCKOCTBIO, YTOJl MEXKAY TIIOCKOCTSIMU;
YMEHHUE UCIOJIb30BaTh MPH pEHICHUU 3ajlad M3y4YeHHbIe (AKTBI U TEOPEMbI
IUTAHUMETPHUH, YMEHHE OLIEHWBATh pa3Mephl OOBEKTOB B OKPYKAIOIIEM MHPE;
YMEHHUE OIEePUPOBATh IMOHATUSMH: MHOTOTPAHHHUK, CEYECHHWE MHOTOTPaHHUKA,
MPaBUIBHBIA MHOTOTPAHHUK, TpHU3Ma, NHpaMuaa, (urypa ©W TMOBEPXHOCTH
BpalleHus, IWIUHAP, KOHYC, ap, chepa, pa3BepTka MOBEPXHOCTH, CEYCHUS] KOHYCa
U IWIMHAPA, TapajieibHbIe OCH WM OCHOBAaHUIO, CEUYCHUE Iapa, MIOCKOCTD,
Kacarorascs cepsl, MIIMHIPA, KOHYCA; YMEHHE CTPOUThH CEYEHNE MHOTOTPAHHHKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH BpAIICHHS, UX CEUYCHHUS, B
TOM YHCJE C TIOMOIIBIO JJIEKTPOHHBIX CPEACTB;, YMEHHE MPHUMEHSTh CBOWCTBA
TE€OMETPUYECKUX  (QUTYp, CaMOCTOSTENLHO  (OPMYIHMPOBATh  OMPEICICHUS
U3ydaeMbiX (UTYp, BBIBUTATh THUIIOTE3Bl O CBOWCTBaX W  TMpHU3HAKAX
reoMeTpudeckux (Guryp, 000CHOBBIBATH MM OMPOBEPTaTh MX; YMEHHE MPOBOIUTH
Kiaccuukanuio GUryp mo pasidyHbIM TMPU3HAKAM, BBITIOJHITH HEOOXOIUMBIE
JIOTIOJTHUTEJIHHBIC TTIOCTPOCHUS;

[TPyl5 — yMmeHue cBOOOIHO OMEpUPOBaTh MOHATUSIMH: TUIOMIANb (PUTYPHI,
00BeM (DUTYpPBI, BETMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 MIIOCKOCTH, PACCTOSTHHE
MEXIy MPSMBIMU, PACCTOSHUE MEXIY TIOCKOCTSIMH, TUIOIMIAAs cephl, TIIomaIs
MOBEPXHOCTH  TUPAMUIBI, TPHU3MBI, KOHyca, UWJIMHApa, O00BeM KyoOa,
IPSIMOYTOJIBHOTO TMapaijieNienuieaa, MUpaMuabl, TPU3MbIL, HUIUHApPA, KOHYCA,
mapa; yMeHrue HaXOIUTh OTHOIIIEHHE 00bEMOB MO00HBIX (DUTYD;

[IPyl6 — ymenwe CcBOOOAHO ONEPUPOBATH TOHATHUSIMHU: JIBUKCHUE,
napaieIbHbIA TIEPEHOC, CHMMETPHUS Ha TJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT,
npeoOpa3zoBaHue Mo00us, MOA00HbIE (DUTYpHI; YMEHUE PACIIO3HABATh PaBHbIC U
noj00HbIe PUTYpHI, B TOM 4YHCIE B MPUPOJE, UCKYCCTBE, apXUTEKType; YMEHUE
UCIT0JIb30BAaTh FT€OMETPUUECKUE OTHOIICHHUSI, HAXOIUTh T€OMETPUUECKUE BETUUUHbI



(muHa, yroJ, Iomaab, oObEM) MpPU pPEHICHUW 3aJad U3 JPYTHX Y4YEOHBIX
IIPEAMETOB U U3 peajbHOM KU3HU;

[IPyl7 — ymeHue cBOOOIHO OMEPUPOBATH MOHATHUSIMHU: HPSIMOYTOJIbHAS
CUCTEMAa KOOPJMHAT, BEKTOP, KOOPJAMHATHI TOYKH, KOOPJAHHATHI BEKTOpa, CyMMa
BEKTOPOB, MPOMU3BEJACHUE BEKTOpA Ha YHUCIO, Pa3lOKEHHUE BEKTopa Mo Oaswucy,
CKAJISIPHOE TPOU3BEIACHUE, BEKTOPHOE IPOU3BEACHUE, YTrOJ MEKIYy BEKTOPAMU;
YMEHHE UCIOIb30BaTh BEKTOPHBII W KOOPAWHATHBIA METOA JJISI PEIICHUS
r€OMETPUYECKUX 3a7a4 U 3ajlady JPYyrux Y4YeOHBIX NPEIMETOB; OMNEPUPOBATH
MOHATHSAMU: MaTtpuna 2 X 2 u 3 X 3, ONpeaenuTesnbs MaTpuLbl, T€OMETPUIECKAN
CMBICJI OTIPEAEIUTENS;

[IPy18 — ymenue monennpoBaTh peajabHbIE CUTYallMU Ha A3bIKE MATEMAaTHKH;
COCTABJISITh BBIPAXKCHUS, YPaBHEHHs, HEPABEHCTBA U MX CUCTEMBI IO YCIOBHUIO
3aJ]a4uM, UCCIIEA0BATh IOCTPOECHHBIE MOJIENH C UCIIOJIb30BAHUEM alapara anreopsl,
MHTEPHPETUPOBATh IOIYUYEHHBIM PE3yJIbTAT; CTPOUTh MAaTEMaTUUYECKUE MOJEIH C
IIOMOIIBI0 T€OMETPUYECKUX IOHATUNA M BEIMYMH, PEIIATh CBS3aHHBICE C HUMH
MPaKTUYECKUE 33/1a4l; COCTABISATHh BEPOSTHOCTHYIO MOJIETb U MHTEPIPETUPOBATH
NOJIYyYEHHBIA ~ Pe3ysbTarT,  pemarb  NPUKIAJHbIE  33Jaud  CpPEACTBAMU
MAaTeMaTHYECKOr0 aHajau3a, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOTO U
(bu3NYECKOro XapaxkTepa;

[IPyl19 — ymenue BbIOMpaTh MOAXOASIIMN METOJN JJIS PEUICHUS 3a/1ayu;
MOHMMAaHUE 3HAYMMOCTH MAaTEeMaTHUKU B U3YyYEHUU MPUPOJHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUM; YMEHHE PACIIO3HABATh MTPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B
MCKYCCTBE, YMEHHUE MPUBOAUTH IPUMEPHI MATEMAaTUYECKUX OTKPBITUIA POCCUICKOMN
Y MUPOBOM MaTeMaTU4YECKOW HAYKH.
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